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triclinic system. Kriiss tried to repeat Debray's experiments but did not confirm Ms results.1 He found that AuCl3 was formed at 140° to 150°, and was converted to AuCl at about 180° in spite of the presence of an excess of chlorine. At 220° the AuCl was completely decomposed, leaving metallic gold, while up to this temperature a little AuCl3 continued to be sublimed, but towards 300° all action ceased, and the gold remained unattacked by the chlorine at all higher temperatures.
The exact point at which gold ceases to be attacked by chlorine and the rate of volatilisation of the chloride are of great importance in connection with the loss of gold on roasting auriferous materials with salt.2 The matter was, therefore, investigated by the author,3 with the following results :— Gold unites with chlorine if placed in the gas at atmospheric pressure at all temperatures up to a white heat, but the action is slight at a red heat^ The absorption of chlorine by gold with the formation of chlorides at first increases in rapidity as the temperature rises above *15°, and reaches its maximum at about 225°. The fact that gold is attacked by chlorine, and that the chloride is subsequently volatilised at all temperatures between 180° and 1,100°, was proved by means of Deville's hot and cold tubes, which enable part of the sublimed chloride to be collected. The rate of volatilisation at various temperatures is as follows :—
TABLE XVI.
Temperature,	Percentage of Gold Volatilised in	Temperature,	Percentage of Gold Volatilised in
°C.	30 Minutes.		30 Minutes.
180°	0-007	580°	0-60
230°	0-35	590°	0-58
300°	2-32	805°	0-50
390°	1-82	965°	1-63
480°	0-88	1,100°	1-93
For purposes of comparison, it may be added that when gold is heated in air or coal gas, no gold is volatilised below 1,050°, and only about 0-02 per cent, in thirty minutes at 1,100°,4 or about one-hundredth part of that volatilised in chlorine at the same temperature.
The amounts volatilised vary according to two different factors—(1) The vapour pressure of gold trichloride, Au013, which of course increases-continuously, as the temperature rises ; and (2) the pressure of dissociation of the trichloride, which also rises continuously with the temperature, but not at the same rate as the vapour pressure. The increase of vapour pressure-tends to raise, and that of the pressure of dissociation to decrease, the amount of gold volatilised as chloride. The vapour pressure increases more rapidly than the pressure of dissociation at temperatures below 300°, and also above
1Kruss, JJer., 1888, 20, 212, 2304.
2 See Prof. Christy's experiments, Section on "Roasting1," Chap. xiii.
3T. K. Rose, J. Chem. Soc., 1895, 67, 881.
* T. 1C Rose, «/. Chem. Soc.,1893, 63, 717.ared, according to Debray,4 by heating finely divided gold in a current of pure dry chlorine in a glass tube at a temperature of 300°. The chloride formed sublimes at this temperature and is deposited in the cooler part of the tube in fine red prisms and needles crystallising in the
